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CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To change the adjusting 
degree for white balance responding to an object. 
SOLUTION: In an adjusting apparatus for white 
balance of an electronic still camera, an automatic 
white balance censor 97 detects light component of 
red(R), green(G) and blue(B) included in surrounding 
light of the still camera. A GSP unit 80 detects a 
position information on the earth for the camera. Data 
of sunrise and sunset time at each location is pre- 
stored into a memory of the unit 80. Data of sunrise 
and sunset time at shooting spot is obtained by the 
position information. When a shooting time is within a 
determined time before and after the sunrise and 
sunset time, the object is assumed lies in an 
influence of sunset or sunrise, then an effect of white balance adjusting to an image data 
read from a CCD 33 is reduced. 
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1. This document has been translated by computer. So the translation may not reflect the 
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CLAIMS 



[Claim(s)] 

[Claim l] The white balance adjusting device of the electronic "still" camera characterized 
by to have a colorimetry means detect the color component which is equipment which 
performs white balance adjustment to the image obtained by the electronic "still" camera, 
and is contained in the light around said electronic "still" camera, a white balance 
correction factor operation means ask for a white balance correction factor based on said 
color component, and a white balance correction factor modification means change said 
white balance correction factor so that the effectiveness of said white balance adjustment 
may become weaker. 

[Claim 2] The white balance adjusting device according to claim 1 with which said white 
balance correction factor modification means is characterized by asking for sunrise close 
time of day from the positional information on the earth about said electronic "still" camera, 
and changing said white balance correction factor based on photography time of day and 
sunrise close time of day. 

[Claim 3] The white balance adjusting device according to claim 2 characterized by 
changing said white balance correction factor when said photography time of day has said 
white balance correction factor modification means in the predetermined time before and 
behind sunrise close time of day. 

[Claim 4] The white balance adjusting device according to claim 2 with which said white 
balance correction factor modification means is characterized by searching for the 
positional information on said earth with Global Positioning System. 

[Claim 5] Said colorimetry means detects red, Green, and a blue color component, and said 
white balance correction factor operation means is red, Green and the white balance 
correction factor KR related blue, KG, and KB. It asks, respectively and said white balance 
adjustment device is KR <KG. And KR <KB It solves and they are said white balance 
correction factor KR, KG, and KB. White balance adjusting device according to claim 1 
characterized by changing so that 1 may be approached. 

[Claim 6] The white balance adjusting device of the electronic "still" camera characterized 
by to have a white balance correction factor operation means detect the color component 
which is equipment which performs white balance adjustment to the image obtained by the 
electronic "still" camera, and is contained in the light around said electronic "still" camera, 
and ask for a white balance correction factor, and a white balance correction factor 
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modification means ask for sunrise close time of day from the positional information on the 
earth about said electronic "still" camera, and change said white balance correction factor 
based on photography time of day and sunrise close time of day. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is prepared in an electronic "still" camera, and 
relates to the equipment which performs white balance adjustment to the image obtained 
by photography. 
[0002] 

[Description of the Prior Art] What was constituted so that white balance adjustment could 
be automatically performed to the image data conventionally recorded on a record medium 
as an electronic "still" camera according to the color temperature of illumination light, such 
as sunlight and a fluorescent lamp, is known. That is, in the usual photography, it is 
determined that white balance adjustment is always performed automatically, and 
automatic white balance adjustment can be forbidden by operating an actuation switch. 
For example, what is necessary is to operate an actuation switch and for manual actuation 
just to adjust to perform white balance adjustment automatically like the scenery of 
evening glow. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the activity which adjusts white 
balance adjustment by manual actuation in this way is complicated, and changing the 
degree of white balance adjustment according to a photographic subject had the problem of 
requiring skill. 

[0004] This invention is made for the purpose of offering the white balance adjusting device 
to which the degree of white balance adjustment can be changed according to a 
photographic subject. 
[0005] 

[Means for Solving the Problem] The 1st white balance adjusting device concerning this 
invention is characterized by having a colorimetry means to detect the color component 
contained in the light around an electronic "still" camera, a white balance correction factor 
operation means to ask for a white balance correction factor based on the color component, 
and a white balance correction factor modification means to change a white balance 
correction factor so that the effectiveness of white balance adjustment may become weaker. 
[0006] A white balance correction factor modification means may ask for sunrise close time 
of day from the positional information on the earth about an electronic "still" camera, and 
may change a white balance correction factor based on photography time of day and 
sunrise close time of day. When a white balance correction factor modification means has 
photography time of day in this configuration in the predetermined time before and behind 
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sunrise close time of day, it is desirable to change a white balance correction factor. 
According to this, the degree of the white balance adjustment in the image of evening glow 
or a morning glow becomes weaker, and the image which emphasized redness, such as 
evening glow, can be obtained. 

[0007] A white balance correction factor modification means may search for the positional 
information on the earth about an electronic "still" camera with Global Positioning System. 
Since according to this the location of an electronic "still" camera is detected automatically 
and it is automatically presumed based on the location and exposure time whether a 
photographic subject contains evening glow etc., modification of white balance adjustment 
becomes still easier. 

[0008] A colorimetry means detects red, Green, and a blue color component, and a white 
balance correction factor operation means is red, Green and the white balance correction 
factor KR related blue, KG, and KB. It asks, respectively and a white balance adjustment 
device is KR<KG. And KR <KB It solves and they are the white balance correction factor 
KR, KG, and KB. You may change so that 1 may be approached. 

[0009] The 2nd white balance adjusting device concerning this invention asks for solar 
altitude from a white balance correction factor operation means to detect the color 
component contained in the light around an electronic "still" camera, and to ask for a white 
balance correction factor, the positional information on the earth about an electronic "still" 
camera, and time, and is characterized by having a white balance correction factor 
modification means to change a white balance correction factor, based on solar altitude. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. Drawing 1 is the perspective view showing the 
condition of having seen from back the electronic "still" camera which applied 1 operation 
gestalt of this invention. 

[0011] This electronic "still" camera is a single-lens reflex camera, and an interchangeable 
lens 11 is attached in the body 90 of a camera free [ attachment and detachment ]. The 
optical finder 91 is formed in the center of the upper part of the body 90 of a camera, and 
the liquid crystal panel (liquid crystal display component) 46 is formed in the center of 
abbreviation of a tooth back 92. In a liquid crystal panel 46, the static image which the 
image obtained with the interchangeable lens 11 which is photography optical system was 
displayed as an animation, and was stored in memory (not shown) by photography 
actuation can be displayed. The mode setting switch 95 is formed beside the liquid crystal 
panel 46. The mode setting switch 95 is formed in order to set up various kinds of modes of 
operation, and it is a jog dial with an illustration implementation gestalt. 
[0012] When the body 90 of a camera is seen from a tooth-back 92 side, shutter ** 93 and 
status-display equipment 55 are formed in the right-hand side of the upper part of the 
body 90 of a camera. Status-display equipment 55 consists of liquid crystal display 
components, and the various established states of an electronic "still" camera are displayed 
on this liquid crystal display component as an alphabetic character or a notation. 
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[0013] The card slot 96 is formed in the side face of the body 90 of a camera. It is prepared 
in order that a card slot 96 may insert a PC card (memory card) into the body 90 of a 
camera, and the card connector (not shown) equipped with a PC card is prepared in the 
interior of a card slot 96. 

[0014] The Global Positioning System (GPS) unit 80 is attached in the inferior surface of 
tongue of the body 90 of a camera. In the GPS unit 80, the memory which the processor 
which detects the positional information on the earth about an electronic "still" camera 
(LAT, LONG) is prepared based on the distance from a satellite etc., and memorizes the 
LAT of every place and LONG, and the data of the sunrise close time of day in every place 
for one year is prepared. 

[0015] The ranging sensor 94 is formed in the top face of the optical finder 91. When have 
an infrared light emitting device and an infrared photo detector (not shown), and infrared 
radiation is irradiated from a light emitting device, for example, it reflects in obstructions, 
such as head lining, and light is received by the photo detector, the ranging sensor 94 is 
constituted so that the distance to an obstruction may be measured. 

[0016] Drawing 2 is the block diagram of an electronic "still" camera mainly showing an 
electric configuration. An interchangeable lens 11 is electrically connected with the 
electrical circuit prepared in the body 90 ( drawing 1 ) of a camera through the mounting 
pins 12 and 13. In the lens barrel of an interchangeable lens 11, the p re-group lens 14 and 
the rear group lens 15 are formed, it extracts among these lenses 14 and 15, and 16 is 
arranged. Each lenses 14 and 15 are displaced in the direction of an optical axis by control 
of the lens control circuit 17, and a focus is performed. The lens control circuit 17 operates 
according to the control signal sent through the mounting pin 12 from the system 
controller 31 formed in the body of a camera. Drawing 16 operates according to the control 
signal which was established in the body of a camera and which extracts and is sent 
through the mounting pin 13 from the drive circuit 32, and the opening of diaphragm 16 is 
adjusted. The drawing drive circuit 32 is controlled by the system controller 31. 
[0017] On the optical axis of lenses 14 and 15, the half mirror 21 is formed in the body of a 
camera. The half mirror 21 is being fixed to the location which inclined only about 45 
degrees to the optical axis of lenses 14 and 15. The focus plate 22 is formed above a half 
mirror 21, and the pentaprism 23 is formed above the focus plate 22. The ocular 24 of a 
finder is arranged behind the pentaprism 23. Therefore, it is reflected by the half mirror 21, 
the light incorporated from lenses 14 and 15 is led to a pentaprism 23 side, and a 
photographic subject image is observed through an ocular 24. 

[0018] Behind the half mirror 21, the infrared cut-off filter 26 and the optical low pass 
filter 27 are formed. CCD (image sensor)33 is formed behind the optical low pass filter 27. 
Therefore, the light incorporated from lenses 14 and 15 penetrates a half mirror 21, and is 
irradiated by the light-receiving side of CCD33. That is, the image obtained with lenses 14 
and 15 is formed in a light-receiving side, and the image pick-up signal corresponding to an 
image is generated in CCD33. 

[0019] The pulse signal generating circuit (PPG) 36 is connected to a system controller 31, 
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and the pulse signal generating circuit 36 generates various pulse signals by control of a 
system controller 31. Based on these pulse signals, the CCD drive circuit 37, A/D converter 
38, and the picture signal processing circuit 39 drive, and actuation of CCD33 is controlled 
by the CCD drive circuit 37. That is, the image pick-up signal read from CCD33 is changed 
into a digital signal by A/D converter 38, and a predetermined image processing is 
performed to it in the picture signal processing circuit 39 by it. Since the digital image data 
corresponding to one image is stored, the memory 40 which has sufficient capacity is 
connected to the picture signal processing circuit 39. 

[0020] Moreover, the monitor interface 41 and the card interface 42 are connected to the 
picture signal processing circuit 39. These interfaces 41 and 42 are controlled by the 
system controller 31. 

[0021] The back light 45 and the liquid crystal panel 46 are connected to the monitor 
interface 41 through the liquid crystal drive circuit 44. In a liquid crystal panel 46, as 
mentioned above, by controlling the liquid crystal drive circuit 44 based on the image 
pick-up signal read from CCD33, based on the image data which the image obtained with 
the interchangeable lens 11 was displayed as an animation, and was read from memory 40, 
the liquid crystal drive circuit 44 is controlled and a static image is displayed. The card 
connector 47 is connected to the card interface 42, and the card connector 47 can be 
equipped with PC card 43. 

[0022] The AF sensor 51, the photometry sensor 52, the automatic white balance (AWB) 
sensor 97, and the ranging sensor 94 are connected to the system controller 31. The AF 
sensor 51 has a well-known configuration conventionally, and the focus condition of lenses 
14 and 15 is measured by the AF sensor 51. A photometry for the photometry sensor 52 to 
determine the opening of the drawing 16 at the time of exposure and the charge storage 
time (exposure time) in CCD33 is performed. The automatic white balance sensor 97 has 
the photo sensor (not shown) which detects a part for (Red R) Green (G) and Mitsunari of 
blue (B), and is used in automatic white balance adjustment. The ranging sensor 94 
measures the distance from the top face of the body 90 of a camera to an obstruction, as 
mentioned above, and it is used in order to distinguish outdoor photography or indoor 
photography so that it may mention later. 

[0023] Moreover, the photometry switch 53, the release switch 54, and status-display 
equipment 55 are connected to the system controller 31. The photometry switch 53 will be 
in an ON state by half-push [ shutter ** 93 ], and, thereby, a photometry is performed by 
the photometry sensor 52. By all push [ shutter ** 93 ], the release switch 54 will be in an 
ON state, thereby, image pick-up actuation of CCD33 is started, and the image pick-up 
signal corresponding to an image generates it in CCD33. 

[0024] Furthermore, the mode setting switch 95 is connected to system conte-RA 31. The 
mode setting switch 95 is a jog dial as mentioned above, and the mode of operation is set up 
by setting and pushing on the rotation location according to a mode of operation. There is 
manual white balance adjustment mode etc. as a mode of operation. 

[0025] Moreover, the GPS interface 56 is connected to the system controller 31. The GPS 
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interface 56 is connected to the picture signal processing circuit 39 and the GPS unit 80. 
The data of the sunrise close time of day detected in the GPS unit 80 are transmitted to the 
picture signal processing circuit 39 through the GPS interface 56. Although white balance 
adjustment is performed to the image data read from CCD33 and it is stored in memory 40 
in the picture signal processing circuit 39, the effectiveness of white balance adjustment 
can be weakened based on sunrise close time of day and photography time of day. 
[0026] Drawing 3 is the flow chart of the photography mode distinction routine which 
distinguishes by the outdoors and indoor any photography is performed. This program is 
performed in a system controller 31. 

[0027] At step 101, the ranging sensor 94 drives and the air clearance H to the obstruction 
located in the top face of the body 90 of a camera is detected. Even if it is head lining of the 
room in many cases, it does not exist in outdoor photography in many cases and it exists by 
indoor photography as an obstruction, it is common to be higher than head lining of the 
usual building. 

[0028] At step 102, it is judged whether air clearance H is below a predetermined value. A 
predetermined value is larger than the height of head lining of the usual building, for 
example, is 5m. When it judges that air clearance H is larger than a predetermined value 
in step 102 (i.e., when judged with obstructions, such as head lining, not existing in the 
comparatively near place above an electronic "still" camera), step 103 is performed, it is 
presumed that an electronic "still" camera is in the current outdoors, and outdoor 
photography mode is set up. On the other hand, if air clearance H is below a predetermined 
value in step 102, at the time of judgment ****, step 104 will be performed, it will be 
presumed that an electronic "still" camera is in the current interior of a room, and indoor 
photography mode will be set up. This routine will be ended if photography mode is chosen 
in steps 103 or 104. 

[0029] Drawing 4 - drawing 5 are the flow charts of the photography actuation control 
routine which is the program which controls photography actuation in outdoor 
photography mode. This program is performed in a system controller 31. 
[0030] If step 201 is repeatedly performed until it is checked that the photometry switch 53 
has been set to the ON state, and the photometry switch 53 is set to an ON state, a 
photometry operation will be performed in step 202. That is, based on the photometry 
performed by the photometry sensor 52, the opening of diaphragm 16 and the charge 
storage time (exposure time) in CCD33 are determined. 

[0031] the red (R) contained in the light around an electronic "still" camera at step 203, and 
Green - (G) and the color component of blue (B) are detected by the AWB sensor 97, and a 
colorimetry operation carries out - having ■■ the white balance correction factor KR, KG, 
and KB It asks. The white balance correction factor KR, KG, and KB In order to perform 
white balance adjustment, it can take advantaging to the red, Green, and the blue pixel 
data which were read from CCD33. namely, - for example, - since there are [ in / by the 
photography using the illumination light with a low color temperature / the ambient light 
of an electronic "still" camera ] many color components of red relatively - the level of the 
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pixel signal of red - it should lower white balance correction factor KR of red It is set to a 
value smaller than 1. 

[0032] step 204 - KR <KG And KR <KB it is - a ****** is judged. KR <KG KR <KB In the 
ambient light of an electronic "still" camera, it is satisfied with coincidence at the time with 
few components of red than Green and a blue component, and this has high possibility of 
being a time of taking a photograph in the situation of evening glow or a morning glow. In 
this case, it progresses to step 205. On the other hand, KR <KG KR <KB It is low, step 208 
is performed and possibility of being photography by evening glow or the morning glow 
when not satisfied with coincidence is the white balance correction factor KR, KG, and KB. 
The correction factor alpha by which it can multiply is set to 1. 

[0033] At step 205, the information on a location that positional information on the earth 
about an electronic "still" camera, i.e., photography, is performed is acquired from the GPS 
unit 80. At step 206, the sunrise close time of day of a photography day is computed based 
on the positional information from the data of the sunrise close time of day memorized by 
the memory prepared in the GPS unit 80. At step 207, it is judged whether current time of 
day (namely, photography time of day) is contained in the predetermined time before and 
behind sunrise or sunset time of day (for example, **30 minutes). Current time of day is 
detected by the clock (not shown) formed in the electronic "still" camera. 
[0034] the time of current time of day being contained in the predetermined time before 
and behind sunrise close time of day - step 204 - setting - KR <KG And KR <KB it is - ** 
- it is presumed that the judged cause is evening glow or a morning glow, and step 209 is 
performed. That is, a correction factor alpha is set to 0.3 that it should change so that the 
white balance correction factor KR obtained based on the detection result of the AWB 
sensor 97, KG, and KB may approach 1. On the other hand, when current time of day is not 
contained in the predetermined time before and behind sunrise close time of day, step 208 
is performed and a correction factor alpha is set to 1. Namely, the white balance correction 
factor KR, KG, and KB It is not changed. A correction factor alpha may be defined by the 
following type according to time amount deltat to sunrise or sunset. 
Alpha=deltat (minuteVlOO (minute) (at the time of 0<deltat<100 (minute)) 
alpha= 1 (at the time of deltat>=100 (minute)) 

[0035] At step 211, it is judged after step 208 or activation of 209 whether the release 
switch 54 was set to the ON state. While the release switch 54 is an OFF state, step 212 is 
performed, and it is judged whether the photometry switch 53 was switched to the OFF 
state. This routine will be ended if the photometry switch 53 is switched to an OFF state 
(i.e., if shutter ** 93 is opened wide). While the photometry switch 53 is maintaining the 
ON state, step 211 is performed again. If the release switch 54 is turned on while steps 211 
and 212 are performed repeatedly, it will progress to step 213. 

[0036] At step 213, photography is performed and the image pick-up signal corresponding 
to an image is generated in CCD33. And an image pick-up signal is read from CCD33, and 
it is changed into a digital signal, and is inputted into the picture signal processing circuit 
39. At step 214, (l) type is followed using the correction factor alpha called for in steps 208 
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or 209, and they are the new white balance correction factor KR, KG, and KB. It asks. 
KN = (KN- 1), alpha* 1 (l) 

It is KN here. KR, KG, and KB It is applied to all white balance correction factors that it is 
either, i.e., (l) type. 

[0037] For example, when it is alpha= 0.3 in correction factor KN =2 of origin, a new 
correction factor is set to KN = (2-1) and 0.3+1=1.3. Moreover, when it is alpha= 0.3 in 
correction factor KN =0.5 of origin, a new correction factor is set to KN = (0.5-1) and 
0.3+1=0.85. Thus, they are the white balance correction factor KR, KG, and KB by using 
the correction factor alpha set up in step 208. 1 is approached and the effectiveness of 
white balance adjustment can weaken. 

[0038] The new white balance correction factor KR called for in step 214 at step 215, KG, 
and KB It uses and white balance adjustment is performed to the image pick-up signal, i.e., 
the pixel data, read from CCD33. According to the pixel data by which white balance 
adjustment was carried out, a color picture is expressed as step 216 in a liquid crystal 
panel 46. This pixel data is recorded on PC card 43 in step 217, and this routine is ended. 
[0039] a photography actuation control routine [ in / on the other hand / indoor 
photography mode ] - the flow chart of drawing 4 - drawing 5 " setting " step 204- while 
omitting 209 and 214, suppose the contents of step 215 "white balance adjustment is 
performed using the white balance correction factor KR, KG, and KB." 

[0040] In addition, manual white balance adjustment mode is set up by operating the mode 
setting switch 95, and a white balance correction factor is determined by actuation of a 
photography person in this case. 

[0041] As mentioned above, according to this operation gestalt, white balance adjustment 
can become easy and the degree of white balance adjustment can be changed according to a 
photographic subject. Moreover, with this operation gestalt, since it asks for sunrise close 
time of day from the positional information on the earth about an electronic "still" camera 
and a white balance correction factor is changed based on photography time of day and 
sunrise close time of day, the degree of the white balance adjustment in the image of 
evening glow or a morning glow can be weakened, and the image which emphasized 
redness, such as evening glow, can be obtained. Furthermore, with this operation gestalt, 
since it is presumed automatically whether the location of an electronic "still" camera is 
detected automatically and a photographic subject contains evening glow etc. based on the 
location and exposure time, since the positional information on the earth about an 
electronic "still" camera is searched for with Global Positioning System using the GPS unit 
80, modification of white balance adjustment becomes still easier. 

[0042] In addition, it may replace with the GPS unit 80 and a photography person may 
input the information on a photography location into an electronic "still" camera, and you 
may constitute so that a white balance correction factor may be changed in quest of sunrise 
close time of day based on this information. 

[0043] Furthermore, the judgment of outdoor photography or indoor photography is not 
judged based on the signal from the ranging sensor 94, but a photography person operates 
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mode setting switch 95 grade, and may be made to set up. 
[0044] 

[Effect of the Invention] According to this invention, it becomes possible to change the 
degree of white balance adjustment according to a photographic subject as mentioned 
above. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] It is the perspective view showing the condition of having seen from back the 
electronic "still" camera which applied 1 operation gestalt of this invention. 
[Drawing 2] It is the block diagram of an electronic "still" camera mainly showing an 
electric configuration. 

[Drawing 3] It is the flow chart of the photography mode distinction routine which 
distinguishes by the outdoors and indoor any photography is performed. 
[Drawing 4] It is a part for the first portion of the flow chart of the photography actuation 
control routine which is the program which controls photography actuation in outdoor 
photography mode. 

[Drawing 5] It is the second half part of the flow chart of a photography actuation control 
routine shown in drawing 4 . 
[Description of Notations] 
80 GPS Unit 

97 Automatic White Balance Sensor 
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